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Bogotá, Colombia.
ANTECEDENTES: la teoría de sistemas dinámicos cuantifica los estados y la evolución de los
sistemas. La cuantificación de espacios de ocupación de atractores caóticos en el espacio de fases
partiendo del Holter, diferenció un grupo de enfermedad aguda de otro normal y con enfermedad
crónica.
OBJETIVO: crear una nueva metodología de ayuda diagnóstica para la dinámica cardiaca cuantifi-
cando los sistemas dinámicos con probabilidad y entropía.
MÉTODO: se desarrolló una inducción con diez Holters construyendo atractores en el mapa de
retardo y cuantificando pares ordenados de la frecuencia cardiaca durante dieciocho horas, evaluando
la probabilidad de ocupación, entropía y sus proporciones para tres regiones de los atractores, bus-
cando valores predictivos de normalidad-anormalidad.
Las predicciones se confirmaron con veinte casos. Se enmascararon conclusiones del Holter y
antecedentes clínicos en una muestra de treinta pacientes, sobre la cual se aplicó la metodología
físico-matemática; así mismo se desenmascararon los resultados clínicos, calculando sensibilidad,
especificidad y coeficiente Kappa respecto al diagnóstico físico-matemático.
RESULTADOS: se diferenciaron dinámicas cardiacas agudas, crónicas, normales y evolución nor-
malidad-enfermedad; con las proporciones de la entropía de los atractores. Se desarrolló una meto-
dología predictiva de ayuda diagnóstica clínica para el Holter. La confirmación de las predicciones con
los veinte casos, acertó en 100%; la sensibilidad y especificidad fueron de 100%. La concordancia
entre el «estándar de oro» y el diagnóstico físico-matemático fue de 1.
CONCLUSIONES: la dinámica cardiaca evaluada con las proporciones de la entropía, reveló una
auto-organización acausal predecible del atractor dinámico geométrico, que constituye un método de
ayuda diagnóstica aplicable a la clínica.
PALABRAS CLAVE: Holter, atractor caótico, probabilidad, entropía.
BACKGROUND: the dynamic systems theory quantifies the states and evolution of systems.
Quantification of the chaotic attractor occupation spaces in the phases space based on the Holter,
differentiated a group of acute disease from another normal group and with chronic disease.
OBJECTIVE: to create a new methodology of diagnostic aid for the cardiac dynamics quantifying the
dynamics systems with probability and entropy.
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(QWURStDSURSRUFLRQDOGHORVVLVWHPDVGLQiPLFRVFDUGLDFRV
5RGUtJXH]
5HY&RORPE&DUGLRO
,QWURGXFFLyQ
/DWHRUtDGH ORVVLVWHPDVGLQiPLFRVFDUDFWHUL]D ORV
HVWDGRV \ OD HYROXFLyQGH ORV VLVWHPDVSRUPHGLRGH
UHSUHVHQWDFLRQHVGHVXVYDULDEOHVGLQiPLFDVHQHOHVSD
FLR GH IDVHV 'H PDQHUD JHQHUDO VH SUHVHQWDQ WUHV
GLIHUHQWHVFODVHVGHDWUDFWRUHVORVFXDOHVFRUUHVSRQGHQD
GLQiPLFDV SUHGHFLEOHV H LPSUHGHFLEOHV HVWRV VRQ HO
SXQWRHOFLFOR\HOFDyWLFRODGLPHQVLyQIUDFWDOHVXQD
PHGLGDTXHSXHGHFXDQWLILFDU OD LUUHJXODULGDGGH ORV
DWUDFWRUHVFDyWLFRV/RVIUDFWDOHVGHIRUPDKDELWXDO
VHSXHGHQGLYLGLUHQWUHVFODVHVDEVWUDFWRVVDOYDMHV
 \ HVWDGtVWLFRV  HO XVR GHPHGLGDV IUDFWDOHV KD
SHUPLWLGRODFXDQWLILFDFLyQ\HYDOXDFLyQGHYDULRVVLVWH
PDVPRUIROyJLFRV\ILVLROyJLFRV
/DWHRUtDGHORVVLVWHPDVGLQiPLFRVKDVLGRDSOLFDGD
SDUDODFDUDFWHUL]DFLyQGHGLYHUVRVVLVWHPDVILVLROyJLFRV
FRPRODGLQiPLFDFDUGLDFDIHWDO\GHDGXOWRV
HQXQWUDEDMRGHVDUUROODGRSRU5RGUtJXH]\FRODERUDGR
UHVVHHVWXGLy ODGLQiPLFDFDUGLDFDHQHO+ROWHU \ VH
GHVDUUROOyXQDFDUDFWHUL]DFLyQREMHWLYDTXHGLIHUHQFLD
GRVJUXSRVHOSULPHURHQIHUPHGDGDJXGD\HOVHJXQGR
FDVRVQRUPDOHV\FRQHQIHUPHGDGFUyQLFD
(O+ROWHUHVXQDSUXHEDGHHOHFWURFDUGLRJUDItDDPEXODWRULD
GHWLSRQRLQYDVLYRTXHHYDO~DGRVRWUHVFDQDOHVHOHFWURFDU
GLRJUiILFRVGXUDQWHXQSHUtRGRGHDKRUDV\SHUPLWH
GHWHUPLQDUFDPELRVGLQiPLFRVGHORVIHQyPHQRVHOpFWULFRV
TXHVRQGHFRUWDGXUDFLyQ\WUDQVLWRULRV6HGHVDUUROOyFRQHO
REMHWLYRGHREWHQHUPD\RULQIRUPDFLyQVREUHODYDULDFLyQGHO
IXQFLRQDPLHQWRFDUGLDFRVXPD\RUXWLOLGDGHVODGHWHFFLyQ
GHDUULWPLDVDVtFRPRODHYDOXDFLyQGHFDPELRVGHOVHJPHQ
WR67LVTXHPLDFDPELRVHQORVLQWHUYDORV55YDULDELOLGDG
GHODIUHFXHQFLDFDUGLDFD\GLDJQyVWLFR\YDORUDFLyQGH
DUULWPLDVFDUGLDFDV(VPX\XVDGRSDUDODHYDOXDFLyQGHOD
UHVSXHVWDDWUDWDPLHQWRV
/DSUREDELOLGDGHVXQDPHGLGDPDWHPiWLFDGHORV
SRVLEOHVHYHQWRVGHXQH[SHULPHQWRTXHVHHYDO~DSRU
PHGLRGHXQDIUDFFLyQHQWUHODIUHFXHQFLDGHDSDULFLyQ
GHFDGDHYHQWR\ORVHYHQWRVWRWDOHV(OHVSDFLRDEVWUDFWR
TXHFRQWLHQHDWRGRVORVHYHQWRVVHGHQRPLQDHVSDFLR
PXHVWUDO HVWDPHGLGD FXDQWLILFD OD SRVLELOLGDG GH OD
H[LVWHQFLDIXWXUDGHFDGDHYHQWR
/DVWHRUtDVTXHVXUJHQSDUDUHVROYHUHOSUREOHPDGH
PXFKRVFXHUSRVGHORUGHQGHVRQODWHUPRGL
QiPLFD\ODPHFiQLFDHVWDGtVWLFDFRQVWLWX\HQWHVGHOD
SULPHUDGHWUHVUHYROXFLRQHVFLHQWtILFDVTXHMXQWRFRQOD
PHFiQLFDFXiQWLFD\ORVVLVWHPDVGLQiPLFRVFRQVWUX\HURQ
SDUDODItVLFDXQDFRQFHSFLyQDFDXVDOGHORUGHQGHOD
QDWXUDOH]D(OFRQFHSWRGHHQWURStDIXHHQXQFLDGRSRU
&DUQRWHKLVWyULFDPHQWHKDVLGRUHLQWHUSUHWDGRHQORV
FRQWH[WRVGHODWHRUtDFLQpWLFDGHORVJDVHVODPHFiQLFD
HVWDGtVWLFD\ODWHRUtDGHODLQIRUPDFLyQ
(ODOJRULWPRGHODHQWURStDDSUR[LPDGDSXEOLFDGR
HQEiVLFDPHQWHVHGHVDUUROOySDUDFXDQWLILFDU
ODUHJXODULGDGGHODVVHxDOHVELROyJLFDVHQODSUHVHQFLD
METHOD: an induction with ten Holter monitors was developed; building attractors in the space of
phases and quantifying ordered pairs of the heart rate during 18 hours, evaluating the occupation
probability, entropy and entropy’s proportions for 3 attractor’s regions, looking for predictive normality/
disease values.
The predictions were confirmed in 20 cases. The conclusions of the Holter and the clinical
antecedents in a 30 patients sample to which a physical/mathematical methodology was applied, were
covered; likewise, clinical results were uncovered, quantifying sensibility, specificity and Kappa coefficient
with regard to the physical/mathematical diagnosis.
RESULTS: the acute, chronic and normal cardiac dynamics and the normality/sickness evolution
were differentiated by the quantification of the proportions of entropy attractors. A predictive clinical
diagnostic aid methodology for the Holter evaluation was developed. Confirmation of predictions in the
20 cases was 100% successful, as was sensibility and specificity. The concordance between the Gold-
standard and the physical/mathematical diagnosis was equal to 1.
CONCLUSIONS: the cardiac dynamics evaluated by the entropy proportions revealed an acausal
and predictable self-organization of the geometric dynamic attractor, that constitutes an aid diagnostic
method for clinical use.
KEY WORDS: Holter, chaotic attractor, probability, entropy.
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GH XQ UXLGR EODQFR HVWD PHGLGD FXDQWLILFD OD
SUHGHFLELOLGDGGHYDORUHVIXWXURVSDUDODDPSOLWXGGHO
HOHFWURHQFHIDORJUDPD((*EDVDGRHQHOFRQRFLPLHQWR
SUHYLRGHODVDPSOLWXGHVFXDQWLILFDQGRTXpWDQWRORV
SDWURQHV GH GDWRV VH UHSLWHQ D Vt PLVPRV HQ OtPLWHV
SUHGHWHUPLQDGRVGHWROHUDQFLDVREUHODVLJXLHQWHFRP
SDUDFLyQGHLQFUHPHQWRV&XDQWRPHQRUVHDHO
YDORUGHODHQWURStDDSUR[LPDGDPHQRUHVODFRPSOHML
GDGRLPSUHGHFLELOLGDGGHODVHULHGHGDWRV$XQTXHOD
HQWURStDDSUR[LPDGDSXHGHFDOFXODUVHDSDUWLUGHJUX
SRVGHGDWRVSHTXHxRVODFDQWLGDGGHGDWRVWLHQHXQD
LQIOXHQFLDHQHOYDORUGHOUHVXOWDGR
([SHULPHQWRVFRQVXMHWRVQRUPDOHVQRPXHVWUDQFDP
ELRV VLJQLILFDWLYRV HQ OD HQWURStD DSUR[LPDGD GH ODV
IOXFWXDFLRQHVGHODIUHFXHQFLDFDUGLDFDGHVSXpVGHOD
DGPLQLVWUDFLyQGHDWURSLQDORFXDOVXJLHUHTXHHOWRQR
YDJDOQRHVXQGHWHUPLQDQWHGHODHQWURStDDSUR[LPDGD
(VWDPLVPDPHGLGDKDDXPHQWDGRGXUDQWH
HMHUFLFLRGHVSXpVGHOQLYHOXPEUDOYHQWLODWRULR\GXUDQWH
HMHUFLFLRGHVSXpVGHDWURSLQDPDQWHQLHQGRHOFRQFHS
WR GH TXH ODV DFWLYDFLRQHV VLPSiWLFDV DXPHQWDQ OD
HQWURStDDSUR[LPDGD2EVHUYDFLRQHVHQSDFLHQWHV
FRQIDOODVFDUGLDFDVFRQJHVWLYDVDYDQ]DGDVVXJLHUHQ
TXHHOWUDWDPLHQWRFRQEHWDEORTXHDGRUHVQRDOWHUDORV
YDORUHVGHODHQWURStDDSUR[LPDGD6HKDHQFRQ
WUDGRTXHYDORUHVUHGXFLGRVGHODHQWURStDDSUR[LPDGD
HQ ODV IOXFWXDFLRQHV GH ODWLGRV FDUGLDFRV SUHFHGHQ
HSLVRGLRVHVSRQWiQHRVGHILEULODFLyQDWULDOHQSDFLHQWHV
VLQHQIHUPHGDGFDUGLDFDHVWUXFWXUDODGHPiVORV
YDORUHVGHHQWURStDDSUR[LPDGDDQWHVGHOFRPLHQ]RGH
ODILEULODFLyQDWULDOIXHURQPHQRUHVHQFRPSDUDFLyQFRQ
ORV YDORUHV REWHQLGRV GHO JUXSR FRQWURO GH VXMHWRV
QRUPDOHV (O LQFUHPHQWR GH OD SUHGLFWLELOLGDG HQ HO
FRPSRUWDPLHQWRGH OD IUHFXHQFLDFDUGLDFDPHGLGD
FRQODHQWURStDDSUR[LPDGDWDPELpQSUHFHGHHSLVR
GLRV HVSRQWiQHRV GH ILEULODFLyQ DWULDO GHVSXpV GH
FLUXJtD GH E\SDVV GH ODV DUWHULDV FRURQDULDV 
$XQTXHVHKDDVRFLDGRUHGXFFLyQHQODFRPSOHMLGDG
GH OD GLQiPLFD FDUGLDFD FRQ FRPSOLFDFLRQHV SRVW
RSHUDWRULDV GH FLUXJtD YDVFXODU QR KD\ HYLGHQFLD
FODUDGHTXHFDPELRVHQODFRPSOHMLGDGGHOFRPSRU
WDPLHQWRGHODIUHFXHQFLDFDUGLDFDVHUHODFLRQHQFRQ
ULHVJRVGHPXHUWH
(OSURSyVLWRGHODLQYHVWLJDFLyQHVGLVHxDUXQDQXHYD
PHWRGRORJtD GH D\XGDGLDJQyVWLFD SDUD OD GLQiPLFD
FDUGLDFDDSDUWLUGHO+ROWHUEDVDGDHQODWHRUtDGHOD
SUREDELOLGDG\ODHQWURStDFXDQWLILFDQGRODVSURSRUFLR
QHVGHODHQWURStDGHORVSDUHVRUGHQDGRVGHODIUHFXHQ
FLDFDUGLDFDGHODWUDFWRUHQHOHVSDFLRGHIDVHV
'HILQLFLRQHV
Mapa de retardo: WLSR GH DWUDFWRU HVSHFtILFR TXH
UHSUHVHQWDGHPDQHUDJUiILFDODGLQiPLFDGHXQVLVWHPD
XELFDQGRSDUHVRUGHQDGRVGHYDORUHVGHXQDYDULDEOH
GLQiPLFDFRQVHFXWLYDHQHOWLHPSRHQXQHVSDFLRGHGRV
RPiVGLPHQVLRQHV
Par ordenado de frecuencias cardiacasVHGHILQH
FRPRFXDOTXLHUFRPELQDFLyQFRQVHFXWLYDGHGRV IUH
FXHQFLDVFDUGLDFDVUHSUHVHQWDGDVFRPR[\ODVFXDOHV
HVWDUiQFRQWHQLGDVHQHOPDSDGHUHWDUGRXELFiQGRVH
HQHOUDQJRGHFLQFRFRUUHVSRQGLHQWHGHDFXHUGRFRQVXV
FRRUGHQDGDV
Probabilidad de pares ordenados consecutivos
en rangos de cinco:VHGHILQHFRPRHOFRFLHQWHHQWUHOD
FDQWLGDGGHSDUHVRUGHQDGRVTXHRFXSHQGLFKRUDQJR
\HOWRWDOGHSDUHVRUGHQDGRVGHWRGRHOWUD]DGR
'RQGH;<VRQP~OWLSORVGH
Entropía del atractor:HQXQVLVWHPDQRHTXLSUREDEOH
FRPRHQHOFDVRGHORVUDQJRVGH;<ODHQWURStDGHOD
RFXSDFLyQGHXQDWUDFWRUHQHOHVSDFLRGHIDVHVHVWi
GDGDSRU
(FXDFLyQ
'RQGH ; < VRQ P~OWLSORV GH  3; < HV OD
SUREDELOLGDG SDUD HO UDQJR ; < N HV LJXDO D OD
FRQVWDQWHGH%ROW]PDQQ[-N\6HOYDORUGH
ODHQWURStD
Proporción S/k del atractor: DO GHVSHMDU GH OD
HFXDFLyQVHREWLHQHHOYDORUSDUDODSURSRUFLyQ6N
HQ IXQFLyQGH ODVXPDGH ODVSUREDELOLGDGHVSRUVXV
ORJDULWPRVQDWXUDOHV
(FXDFLyQ
ODFXDOSXHGHUHHVFULELUVHDVt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(QWURStDSURSRUFLRQDOGHORVVLVWHPDVGLQiPLFRVFDUGLDFRV
5RGUtJXH]
'RQGHDEFGHIJKVRQP~OWLSORVGHODWLGRV
SRUPLQXWR3DEHVODSUREDELOLGDGSDUDORVUDQJRV
TXHFRUUHVSRQGHQDIUHFXHQFLDVGHRFXSDFLyQGHXQLGD
GHV 3FG HV OD SUREDELOLGDG SDUD ORV UDQJRV TXH
FRUUHVSRQGHQDIUHFXHQFLDVGHRFXSDFLyQGHGHFHQDV
3HIHVODSUREDELOLGDGSDUDORVUDQJRVTXHFRUUHVSRQ
GHQDIUHFXHQFLDVGHRFXSDFLyQGHFHQWHQDV3JKHVOD
SUREDELOLGDGSDUDORVUDQJRVTXHFRUUHVSRQGHQDIUH
FXHQFLDVGHRFXSDFLyQGHPLOHVNHVLJXDODODFRQVWDQWH
GH%ROW]PDQQ[-N\6HOYDORUGHODHQWURStD

3DUDILQDOPHQWHVLPSOLILFDUODDQWHULRUHFXDFLyQHQOD
VLJXLHQWHH[SUHVLyQ
FD\XQRHQHOOtPLWHLQIHULRUGHQRUPDOLGDG²GLDJQRV
WLFDGRV SRU XQ HVSHFLDOLVWD GH DFXHUGR FRQ ORV
SDUiPHWURVFOtQLFRVFRQYHQFLRQDOHVORVQRUPDOHVH[D
PLQDGRVYROXQWDULDPHQWHSDUDHIHFWRVGHODLQYHVWLJD
FLyQ²7DEOD\DSDUWLUGHVXIUHFXHQFLDFDUGLDFD
PtQLPD\Pi[LPD\HOQ~PHURGHODWLGRVHQFDGDKRUD
VHJHQHUyXQDVLPXODFLyQGHORVYDORUHVFRQVHFXWLYRVGH
ODIUHFXHQFLDFDUGLDFDFRQXQVRIWZDUHGLVHxDGRSDUD
WDO HIHFWR GH ODPLVPD IRUPD TXH VH UHDOL]y HQ XQ
WUDEDMRSUHYLR
3DUWLHQGRGHORVYDORUHVVLPXODGRVVHSODQWHDHQHVWD
QXHYDPHWRGRORJtD OD FRQVWUXFFLyQ GH XQPDSD GH
UHWDUGRYHUGHILQLFLRQHVGRQGHVHFXDQWLILFDODIUH
FXHQFLDGHDSDULFLyQGHFDGDSDURUGHQDGRFRQVHFX
WLYRGHODIUHFXHQFLDFDUGLDFDHQUDQJRVGHDFLQFR
SDUD FDGD SDFLHQWH GH WDO PRGR TXH HO DWUDFWRU
FRQVWUXLGRQRHVUHSUHVHQWDGRPHGLDQWHWUD]DGRVLUUH
JXODUHVGHXQSXQWRDRWURFRPRVHKDFHWUDGLFLRQDO
PHQWHVLQRFXDQWLILFDQGRHQFDGDHVSDFLRODIUHFXHQ
FLDGHFDGDYDORUFRQVHFXWLYRSDUDORVSDUHVRUGHQDGRV
GH OD IUHFXHQFLDFDUGLDFD )LJXUDV\(VWRVGLH]
SURWRWLSRVIXHURQVHOHFFLRQDGRVSRUDEDUFDUXQUDQJR
DPSOLRGHHGDGHVGHVGHORVDxRVKDVWDORVDVt
FRPRXQUDQJRDPSOLRGHORVYDORUHVPHGLRV
PtQLPRV\Pi[LPRVGHODIUHFXHQFLD
FDUGLDFD\SRUVHUGLQiPLFDVSDUWLFXODUHVH[FOX\HQWHVGH
LPSRUWDQFLDFOtQLFDFRPRGLQiPLFDVQRUPDOHVWLHPSR
GHODRQGD3D5HQHOOtPLWHLQIHULRUGHQRUPDOLGDG
FUyQLFRV\DJXGRVORFXDOSHUPLWHGHVDUUROODUXQSURFH
VRLQGXFWLYRGHVGHHVWRVSURWRWLSRVSDUWLFXODUHVHQHO
FRQWH[WRGHXQHVSDFLRGHIDVHVILQLWRXQLYHUVDOSDUD
WRGRVORVDWUDFWRUHV\DVtGHVDUUROODUXQDJHQHUDOL]D
FLyQ FRQ OD OH\ GH OD SUREDELOLGDG \ OD HQWURStD QR
HTXLSUREDEOHDSOLFDEOHDSDFLHQWHVTXHVHHQFXHQWUHQ
GHQWURGHHVWRVUDQJRVQXPpULFRV
$ SDUWLU GH ORV YDORUHV GH OD IUHFXHQFLD FDUGLDFD
PtQLPD\Pi[LPDUHJLVWUDGDVSDUDFDGD+ROWHUSURWRWLSR
GHQRUPDOLGDGGXUDQWH ODGXUDFLyQ WRWDOGHOH[DPHQ
TXHIXHURQ²²\²UHVSHFWLYDPHQWH
\GH ORVYDORUHVPtQLPRV\Pi[LPRVUHJLVWUDGRVFDGD
KRUDVHREVHUYDTXHH[LVWHQYDORUHVGH OD IUHFXHQFLD
FDUGLDFDFRPXQHVSDUDORVWUHVSURWRWLSRV\YDORUHVTXH
QRVRQFRPXQHVDWRGRV'HLJXDOIRUPDSDUWLHQGRGH
(FXDFLyQ
(FXDFLyQ
'RQGH8HVODVXPDTXHFRUUHVSRQGHDODVIUHFXHQ
FLDV GH RFXSDFLyQ GH XQLGDGHV ' HV OD VXPD TXH
FRUUHVSRQGHDIUHFXHQFLDVGHRFXSDFLyQGHGHFHQDV&
HVODVXPDTXHFRUUHVSRQGHDIUHFXHQFLDVGHRFXSDFLyQ
GHFHQWHQDV0HVODVXPDTXHFRUUHVSRQGHDIUHFXHQFLDV
GHRFXSDFLyQGHPLOHV N HV LJXDO D OD FRQVWDQWH GH
%ROW]PDQQ[-N\6HOYDORUGHODHQWURStD

Proporciones: GLYLVLRQHV HQWUH ODV VXPDV SDUWHV
FRPSRQHQWHV GH OD WRWDOLGDG TXH FRUUHVSRQGH D OD
SURSRUFLyQ6NGHODVIUHFXHQFLDVGHRFXSDFLyQDJUX
SDGDVHQyUGHQHVGHPDJQLWXGUHVSHFWRDODWRWDOLGDG7
RDHOODVPLVPDV
87'7&707&0'&
'RQGH7FRUUHVSRQGHDOYDORUSDUDODSURSRUFLyQ6
NHVGHFLUODWRWDOLGDG
0DWHULDOHV\PpWRGRV
3DUWLHQGRGHGLH]+ROWHUVGHQRPLQDGRVSURWRWLSRV
WUHVQRUPDOHV\VLHWHFRQGLIHUHQWHVHQIHUPHGDGHVGRV
FRQHQIHUPHGDGDJXGDFXDWURFRQHQIHUPHGDGFUyQL
1195HYLVWD&RORPELDQDGH&DUGLRORJtD0D\R-XQLR
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Tabla 1.
DIAGNÓSTICO  CLÍNICO  PROTOTIPOS.
No.
1
1
1
$
$
$
$
$
$
$
Edad










Sexo
0
0
0
0
)
0
0
)
)
)
Diagnóstico convencional
(VWXGLRGHQWURGHORVOtPLWHVQRUPDOHV/DPHGLDGHIUHFXHQFLDFDUGLDFDIXHFRQXQPtQLPRGHDODV
\XQPi[LPRGHDODV9DULDELOLGDGGHORVLQWHUYDORV55DGHFXDGDFRQ6'11PV\S11
QRKXERSDXVDVPD\RUHVDVQLFDPELRVVLJQLILFDWLYRVGHO67
(VWXGLRGHQWURGHORVOtPLWHVQRUPDOHV/DPHGLDGHIUHFXHQFLDFDUGLDFDIXHFRQXQPtQLPRGHDODV
\XQPi[LPRGHDODV9DULDELOLGDGGHORVLQWHUYDORV55DGHFXDGDFRQ6'11PV\S11
QRKXERSDXVDVPD\RUHVDVQLFDPELRVVLJQLILFDWLYRVGHO67
(VWXGLRGHQWURGHORVOtPLWHVQRUPDOHV/DPHGLDGHIUHFXHQFLDFDUGLDFDIXHFRQXQPtQLPRGHDODV
\XQPi[LPRGHDODV9DULDELOLGDGGHORVLQWHUYDORV55DGHFXDGDFRQ6'11PV\S11
QRKXERSDXVDVPD\RUHVDVQLFDPELRVVLJQLILFDWLYRVGHO67
,QGLFDFLRQHVDUULWPLD\SURODSVRGHYiOYXODPLWUDO&RQFOXVLRQHVODPHGLDGHIUHFXHQFLDFDUGLDFDIXHFRQ
XQPtQLPRGHDODV\XQPi[LPRGHDODVHOWRWDOGHHFWySLFRVYHQWULFXODUHVIXHGH
HOWRWDOGHHFWySLFRVVXSUDYHQWULFXODUHVIXHGH$OJXQRVGHORVHYHQWRVFRQVLJQDGRVVHFRUUHODFLRQDURQFRQ
OD SUHVHQFLD GH HFWySLFRV YHQWULFXODUHV \ RWURV FRQ WDTXLFDUGLD VLQXVDO (FWySLFRV YHQWULFXODUHV PXOWLIRFDOHV
IUHFXHQWHV HQRFDVLRQHV ELJHPLQDGRV HFWySLFRV VXSUDYHQWULFXODUHV DLVODGRV
,QGLFDFLRQHVPDUHR\GRORUDQJLQRVRSHUVLVWHQWH&RQFOXVLRQHV/DPHGLDGHIUHFXHQFLDFDUGLDFDIXHFRQ
XQPtQLPRGHDODV\XQPi[LPRGHDODVHOWRWDOGHHFWySLFRVVXSUDYHQWULFXODUHVIXHGH
HFWySLFRVVXSUDYHQWULFXODUHVSRFRIUHFXHQWHV
,QGLFDFLRQHVLQIDUWRDJXGRGHOPLRFDUGLR5906tQFRSHDUHSHWLFLyQ&RQFOXVLRQHVODPHGLDGHIUHFXHQFLD
FDUGLDFDIXHFRQXQPtQLPRGHDODV\XQPi[LPRGHDODVHO WRWDOGHHFWySLFRV
YHQWULFXODUHVIXHGHHOWRWDOGHHFWySLFRVVXSUDYHQWULFXODUHVIXHGHFRQ5XQVXSUDYHQWULFXODU(FWySLFRV
VXSUDYHQWULFXODUHVRFDVLRQDOHVFRQ IRUPDFLyQGHXQD WULSOHWDHFWySLFRVYHQWULFXODUHVXQLIRFDOHVRFDVLRQDOHV
OHYH GLVPLQXFLyQ HQ OD YDULDELOLGDG 55
,QGLFDFLyQ LQIDUWR DJXGRGHOPLRFDUGLR&RQFOXVLRQHV ODPHGLDGH IUHFXHQFLD FDUGLDFD IXHGH FRQXQ
PtQLPRGHDODV\XQPi[LPRGHDODV(OQ~PHURWRWDOGHSDXVDVTXHH[FHGLHURQORVV
IXHURQHOWRWDOGHHFWySLFRVVXSUDYHQWULFXODUHVIXHGHFRQ5XQVXSUDYHQWULFXODU%UDGLFDUGLDVLQXVDOFRQ
Pi[LPDHQSURPHGLRGHSDXVDVKDVWDGHV(FWRSLDDWULDOQRFRQGXFLGDVLQIHQyPHQRVUHSHWLWLYRV
HFWRSLD YHQWULFXODU RFDVLRQDO VLQ IHQyPHQRV UHSHWLWLYRV VXJLHUH GLVIXQFLyQ VLQXVDO
,QGLFDFLyQSDOSLWDFLRQHV&RQFOXVLRQHVODPHGLDGHIUHFXHQFLDFDUGLDFDIXHGHFRQXQPtQLPRGHD
ODV\XQPi[LPRGHDODV(OWRWDOGHHFWySLFRVYHQWULFXODUHVIXHGH(OWRWDOGHHFWySLFRV
VXSUDYHQWULFXODUHVIXHGH(QDOJXQDVRFDVLRQHVHOVtQWRPD©SDOSLWDFLRQHVªVHUHODFLRQyFRQH[WUDVtVWROHV
VXSUDYHQWULFXODUHV 9DULDELOLGDG 55 GLVPLQXLGD (FWySLFRV VXSUDYHQWULFXODUHV IUHFXHQWHV
,QGLFDFLyQSDOSLWDFLRQHV\GLVQHD&RQFOXVLRQHVODPHGLDGHIUHFXHQFLDFDUGLDFDIXHGHFRQXQPtQLPR
GHDODV\XQPi[LPRGHDODV(OWRWDOGHHFWySLFRVYHQWULFXODUHVIXHGH(OWRWDOGH
HFWySLFRVVXSUDYHQWULFXODUHVIXHGH(FWySLFRVVXSUDYHQWULFXODUHVRFDVLRQDOHVFRQIRUPDFLyQGHXQDWULSOHWD
HFWySLFRV YHQWULFXODUHV XQLIRFDOHV GHPHGLDQD IUHFXHQFLD
,QGLFDFLRQHVSDOSLWDFLRQHV&RQFOXVLRQHV ODPHGLDGHIUHFXHQFLDFDUGLDFDIXHFRQXQPtQLPRGHD
ODV\XQPi[LPRGHDODV35HQHOOtPLWHLQIHULRUGHQRUPDOLGDG
ORVYDORUHVGHODIUHFXHQFLDFDUGLDFDPtQLPD\Pi[LPD
UHJLVWUDGDVSDUDWRGRVORV+ROWHUSURWRWLSRVGHQRUPDOL
GDGGXUDQWHODGXUDFLyQWRWDOGHOH[DPHQTXHIXHURQ
² \ SDUD ORV SURWRWLSRV GH DQRUPDOLGDG TXH
IXHURQ² VHREVHUYDTXHH[LVWHQ YDORUHVGH OD
IUHFXHQFLDFDUGLDFDTXHVHSUHVHQWDQHQORVSURWRWLSRVGH
DQRUPDOLGDG\QRHQORVSURWRWLSRVGHQRUPDOLGDGSRU
ODWDQWRVHGHILQLHURQWUHVUHJLRQHVGHQWURGHOHVSDFLRGH
IDVHVTXHUHSUHVHQWDQGLFKRVYDORUHVGHODIUHFXHQFLD
FDUGLDFDDVt
 5HJLyQ XQR DEDUFD D WRGRV ORV UDQJRV GH OD
IUHFXHQFLDFDUGLDFDTXHIXHURQFRPXQHVD ORV+ROWHU
QRUPDOHV
 5HJLyQ GRV DEDUFD OD WRWDOLGDGGH ORV UDQJRV
RFXSDGRV SRU+ROWHU QRUPDOHV H[FOX\HQGR ORV GH OD
UHJLyQXQR
 5HJLyQ WUHV LQFOX\H ORV UDQJRVGH OD IUHFXHQFLD
FDUGLDFDTXHQRVRQRFXSDGRVSRUORVSURWRWLSRVQRUPD
OHVHVGHFLUODUHJLyQUHVWDQWHWRWDOGHOPDSDGHUHWDUGR
'LDJQyVWLFR FRQYHQFLRQDO SDUD ORV+ROWHU SURWRWLSRV VHOHFFLRQDGRV SDUD UHDOL]DU OD LQGXFFLyQ
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Figura 1.$WUDFWRUSDFLHQWHJHRPpWULFRTXHFXDQWLILFDODDSDULFLyQFRQVHFXWLYDGHORVSDUHVRUGHQDGRVGHODIUHFXHQFLDFDUGLDFDFRUUHVSRQ
GLHQWHDOSDFLHQWH1FRQGLDJQyVWLFRGHQWURGH ORV OtPLWHVGHQRUPDOLGDG
Figura 2.$WUDFWRUSDFLHQWHJHRPpWULFRTXHFXDQWLILFDODDSDULFLyQFRQVHFXWLYDGHORVSDUHVRUGHQDGRVGHODIUHFXHQFLDFDUGLDFDFRUUHVSRQGLHQWH
DOSDFLHQWH$FRQGLDJQyVWLFRGH LQIDUWRDJXGRGHOPLRFDUGLR
1215HYLVWD&RORPELDQDGH&DUGLRORJtD0D\R-XQLR
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(VWDVUHJLRQHVVHHVFRJLHURQSDUDUHDOL]DUFRPSDUD
FLRQHVHQWUHORVDWUDFWRUHVGHQRUPDOLGDG\DQRUPDOLGDG
\HYROXFLyQHQWUHHVWRVHVWDGRV
/XHJRVHGHILQLyXQHVSDFLRGHSUREDELOLGDGGRQGH
FDGDSDUHMDGHIUHFXHQFLDVFDUGLDFDVVHFRQVLGHUDFRPR
XQHYHQWRHYDOXDQGRSDUDFDGDUHJLyQ\FDGDH[DPHQ
ODSUREDELOLGDGGHRFXSDFLyQUHVSHFWRDODWRWDOLGDG
FXDQWLILFDQGR OD SUREDELOLGDG SDUD FDGD XQR GH ORV
UDQJRVGHDFLQFRHQHOHVSDFLRGHIDVHVSDUDOXHJR
HYDOXDUODHQWURStDGHFDGDDWUDFWRU\SRVWHULRUPHQWH
FRPSDUDUQRUPDOLGDG\HQIHUPHGDGFUyQLFD\DJXGD\
ODSRVLEOHHYROXFLyQHQWUHQRUPDOLGDG\HQIHUPHGDG
)LQDOPHQWHVHGHVSHMyGHODIyUPXODGHODHQWURStD
YHUGHILQLFLRQHVHFXDFLyQODUHODFLyQ6NHFXDFLyQ
ODFXDOHVLJXDODODVXPDWRULDGHODSUREDELOLGDGGH
RFXSDFLyQGHFDGDUDQJRGHFLQFRSRUVXORJDULWPR
SDUDOXHJRDJUXSDUORVVXPDQGRVTXHFRUUHVSRQGHQD
SUREDELOLGDGHVDVRFLDGDVDIUHFXHQFLDVGHRFXSDFLyQ
HQWUHXQLGDGHVGHFHQDVFHQWH
QDV\PLOHVHFXDFLyQGHVDUUROODQGR
GLFKDVVXPDVHFXDFLyQSDUDSRVWHULRUPHQWHHYDOXDU
ODVSURSRUFLRQHVH[LVWHQWHVHQWUHFDGDVXPDQGRUHVSHFWR
DODWRWDOLGDGSURSRUFLyQ6N\ODVSURSRUFLRQHVHQWUH
FHQWHQDVUHVSHFWRDPLOHV\GHFHQDVUHVSHFWRDFHQWHQDV
SDUDFDGDUHJLyQGHWHUPLQDGD
$QiOLVLVItVLFRPDWHPiWLFRGHODVGLQiPLFDV
'LIHUHQFLDFLyQHQWUHGLQiPLFDVQRUPDOHVDJXGDV\FUyQLFDV
(QODVWUHVUHJLRQHVVHFRPSDUDURQODVSURSRUFLRQHV
DQDOL]DGDV SDUD WRGRV ORV SURWRWLSRV GHWHUPLQDQGR
LJXDOGDGHV\GLIHUHQFLDVHQODVSURSRUFLRQHVUHVSHFWRD
QRUPDOLGDG\HQIHUPHGDG3DUDHOORVHGHWHUPLQDURQORV
YDORUHVPi[LPR\PtQLPRGHFDGDSURSRUFLyQHQFDGD
UHJLyQHVWXGLDGDSDUDORVSURWRWLSRVGHQRUPDOLGDG\
OXHJR VH FRPSDUDURQ HVWRV UDQJRV FRQ ODV PHGLGDV
REWHQLGDVSDUDORVSURWRWLSRVDQRUPDOHVFRQHOREMHWLYR
GHGHWHUPLQDUVLVXVYDORUHVVHHQFXHQWUDQGHQWURGHORV
UDQJRV GH QRUPDOLGDG R QR 3DUD FDGD YDORU GH ODV
SURSRUFLRQHVTXHQR VH HQFRQWUy LQFOXLGRGHQWURGHO
UDQJR UHVSHFWLYRGHQRUPDOLGDG VH UHDOL]yXQD UHVWD
VLJXLHQGRODVLJXLHQWHUHJODVLHOYDORUHVPHQRUTXHHO
OtPLWHLQIHULRUGHQRUPDOLGDGHQWRQFHVGHOOtPLWHLQIHULRU
GHQRUPDOLGDGVHUHVWDHOYDORUDQDOL]DGRSHURVLHOYDORU
HVPD\RUTXHHOOtPLWHVXSHULRUGHQRUPDOLGDGVHUHVWDGH
GLFKRYDORUHO OtPLWH VXSHULRUGHQRUPDOLGDG\DVt VH
FXDQWLILFDHVSHFtILFDPHQWHFDGDGLQiPLFDUHVSHFWRDOD
QRUPDOLGDG
&XDQWLILFDFLyQSUHYHQWLYDHVSHFLILFDFLyQGHODHQIHUPHGDG
\HYROXFLyQHQWUHQRUPDOLGDG\HQIHUPHGDG
&RQEDVHHQODVUHJLRQHVHVWDEOHFLGDVORVUDQJRVGH
QRUPDOLGDGTXHVHGHWHUPLQDQDODSOLFDUODPHWRGRORJtD
\GHELGRDTXHH[LVWHQGLIHUHQWHVJUDGRVGHFRPSURPLVR
HQODDQRUPDOLGDGODVUHVWDVGHODVSURSRUFLRQHVTXHQR
VH HQFRQWUDURQ GHQWUR GHO UDQJR GH QRUPDOLGDG VH
RUGHQDURQHQFXDWURJUXSRVXQJUXSRSDUDODVUHVWDVGH
ODVSURSRUFLRQHVDVRFLDGDVDIUHFXHQFLDVGHDSDULFLyQ
GHPLOHVRWURSDUD ODVGHFHQWHQDVRWURSDUD ODVGH
GHFHQDV\RWURSDUD ODVGHXQLGDGHV)LQDOPHQWHVH
VXPDURQORVYDORUHVGHFDGDJUXSRREWHQLHQGRXQ~QLFR
YDORUSDUDFDGDXQRGHORVFXDWURyUGHQHVGHPDJQLWXG
HYDOXDGRVSDUDDVtFXDQWLILFDUTXpWDQDOHMDGDHVWiXQD
GLQiPLFD DQRUPDO SXHV FXDQWR PD\RUHV VHDQ HVWRV
YDORUHVPiVDOHMDGRHVWDUiXQSDFLHQWHGHORVOtPLWHVGH
QRUPDOLGDG3HUPLWHDGHPiVTXHDOHYDOXDUHQHOWLHPSR
DXQPLVPRSDFLHQWHVHSXHGDGHWHUPLQDUVLHVWiHYROX
FLRQDQGRKDFLDODDQRUPDOLGDGRODQRUPDOLGDGFRP
SDUDQGRVLDXPHQWDQRGLVPLQX\HQHVWRVYDORUHVUHVSHF
WLYDPHQWH
&RQILUPDFLyQGHODLQGXFFLyQ
3RVWHULRUPHQWHVHVHOHFFLRQDURQYHLQWHFDVRVSDUWLFX
ODUHVVREUHORVFXDOHVVHDSOLFyODPHWRGRORJtDSODQWHD
GDFRQHOREMHWLYRGHFRQILUPDUODYDOLGH]GHODVSUHGLF
FLRQHVUHDOL]DGDVSRUPHGLRGHXQDFRPSDUDFLyQSRU
FHQWXDO
0HWRGRORJtDHVWDGtVWLFD
3DUDOHODPHQWHVHVHOHFFLRQyXQDSREODFLyQGHFLHQ
SDFLHQWHV\VHH[FOX\HURQDTXHOORVFRQHGDGPHQRUD
 DxRV SDUWLHQGR GH ORV H[iPHQHV UHVWDQWHV VH
UHDOL]yXQPXHVWUHRDOHDWRULRVLPSOHPHGLDQWHXQD
WDEODGHDOHDWRUL]DFLyQVHOHFFLRQDQGRXQDPXHVWUD
GHWUHLQWDSDFLHQWHVSDUDORVFXDOHVVHHQPDVFDUDURQ
ODVFRQFOXVLRQHVGHODOHFWXUDGHO+ROWHU\ORVDQWHFH
GHQWHV FOtQLFRV UHJLVWUDGRV HQ pVWRV 'HELGR D TXH
SDUD DSOLFDU OD PHWRGRORJtD ItVLFRPDWHPiWLFD VRQ
QHFHVDULRV ORVYDORUHVPtQLPRVPi[LPRV\ WRWDOGH
ODWLGRVUHJLVWUDGRVHQHO+ROWHUSDUDFDGDKRUDHVWRV
UHVXOWDGRVQRVHHQPDVFDUDURQ
3RVWHULRUPHQWHVHDSOLFyODPHWRGRORJtDItVLFRPDWH
PiWLFDSODQWHDGDHQHVWHWUDEDMRDGLFKDPXHVWUDVH
GHVHQPDVFDUDURQORVUHVXOWDGRVGLDJQyVWLFRVGHO+ROWHU
TXHVHWRPDURQFRPRHVWiQGDUGHRUR\VHFDOFXODURQ
VHQVLELOLGDGHVSHFLILFLGDG\WDVDGHIDOVRVQHJDWLYRV\GH
IDOVRVSRVLWLYRVSRUPHGLRGHXQDWDEODGHFRQWLQJHQFLD
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GH FRQ UHVSHFWRD ORV UHVXOWDGRVPDWHPiWLFRV \
ILQDOPHQWHVHHYDOXyHOQLYHOGHFRQFRUGDQFLDHQWUHHO
HVWiQGDU GH RUR \ HO GLDJQyVWLFR ItVLFR PDWHPiWLFR
PHGLDQWH HO FRHILFLHQWH .DSSD $GHPiV GHVSXpV GH
GHVHQPDVFDUDU ORV UHVXOWDGRV VHREVHUYy VL H[LVWLHURQ
H[iPHQHVGHQWURGHODPXHVWUDTXHFRUUHVSRQGLHUDQD
XQPLVPRSDFLHQWHHQGLIHUHQWHVWLHPSRVFRQHOILQGH
HYDOXDUVXSRVLEOHHYROXFLyQ
5HVXOWDGRV
*HQHUDOHV
6HHQFRQWUyTXHODVSDUHMDVRUGHQDGDVHQUDQJRVGH
DFLQFRSDUDODVIUHFXHQFLDVFDUGLDFDVGHORVWUHV+ROWHU
QRUPDOHVYDULDURQHQWUH\PLHQWUDV
TXHSDUDORVVLHWHHQIHUPRVHQWUH\VH
HQFRQWUDURQUDQJRVDVRFLDGRVDORVSDUHVRUGHQDGRV
GHIUHFXHQFLDVFDUGLDFDVTXHDSDUHFHQGHIRUPDVLPXO
WiQHDHQORVWUHVWUD]DGRVGHORV+ROWHUQRUPDOHVUHJLyQ
XQR\VHHQFRQWUDURQUDQJRVWRWDOHV(VWRVVRQORV
UDQJRVTXHLQFOX\HQDWRGRVORVSDUHVRUGHQDGRVGHOD
IUHFXHQFLDFDUGLDFDSDUDORVWUHVKROWHUQRUPDOHVH[FOX
\HQGRORVGHODUHJLyQXQRUHJLyQGRV
6HHQFRQWUyTXH ORVYDORUHVSDUD OD IUHFXHQFLDGH
RFXSDFLyQGHODVSDUHMDVGHODIUHFXHQFLDFDUGLDFDHQHO
HVSDFLRGHIDVHVYDULDURQHQWUH\FRQYDORUHVGH
SUREDELOLGDGGH\UHVSHFWLYDPHQWH6HHQFRQWUy
TXHORVYDORUHVGHODHQWURStDSDUDORVDWUDFWRUHVYDULDURQ
HQWUH [ \ [ \ TXH YDORUHV GH ODV
HQWURStDVLJXDOHVRPHQRUHVD[FRUUHVSRQGHQ
DFDVRVDJXGRV7DEOD6HHQFRQWUyTXHORVYDORUHVGH
HQWURStD SDUD ORV +ROWHU QRUPDOHV YDULDURQ HQWUH
[\[SDUDORV+ROWHUFRQGLDJQyVWLR
GH LQIDUWR DJXGR GHO PLRFDUGLR HQWUH [ \
[\SDUDORVGHPiV+ROWHUSURWRWLSRVGHDQRU
PDOLGDGFDVRVFUyQLFRVHQWUH[\[
GHORTXHVHSXHGHGHGXFLUTXHORVUDQJRVGHYDULDFLyQ
SDUDGLQiPLFDVQRUPDOHV\DJXGDVHVWiQFRPSOHWDPHQWH
GLIHUHQFLDGRV\TXHYDORUHVLQWHUPHGLRVHQWUHHVWRVUDQJRV
VHSUHVHQWDQFRQHQIHUPHGDGFUyQLFDHQDOJXQRVFDVRVOR
FXDO VH KDEtD HQFRQWUDGR SUHYLDPHQWH DO HVWXGLDU ORV
HVSDFLRVGHRFXSDFLyQGHDWUDFWRUHVFOiVLFRVHQHOHVSDFLR
GH IDVHV FRQ OD JHRPHWUtD IUDFWDO  /RV UHVXOWDGRV
DQWHULRUHV SDUD OD HQWURStD PXHVWUDQ TXH pVWD HV XQD
PHGLGDTXHFXDQWLILFDODHYROXFLyQHQWUHQRUPDOLGDGHQIHU
PHGDGSDVDQGRSRUHQIHUPHGDGHVFUyQLFDVKDVWDOOHJDU
DDJXGDVFRQHOGHFUHFLPLHQWRUHVSHFWLYRGHVXYDORU
6HHQFRQWUyTXHODVGLIHUHQWHVSURSRUFLRQHVSDUDORV
VXPDQGRVGHODHQWURStDGHORV+ROWHUQRUPDOHVHQOD
UHJLyQXQRYDULDURQHQWUH\SDUDODUHJLyQGRV
HQWUH\SDUDORVDQRUPDOHVHVWRVYDORUHVHQOD
UHJLyQXQRYDULDURQHQWUH\SDUDODUHJLyQGRV
HQWUH\\SDUDODUHJLyQWUHVHQWUH\
7DEOD(QODVGLQiPLFDVFUyQLFDV\DJXGDVODVUHVWDV
SDUDODVSURSRUFLRQHVTXHQRVHHQFRQWUDURQGHQWURGH
ORV OtPLWHV GH QRUPDOLGDG YDULDURQ HQWUH  \
\ODVVXPDVGHGLFKDVUHVWDVDJUXSDGDVYDULD
URQHQWUH\7DEOD
0pWRGRGHD\XGDGLDJQyVWLFDSDUDGLIHUHQFLDUGLQiPLFDV
QRUPDOHVDJXGDV\FUyQLFDV
3RUORPHQRVGRVGHODVSURSRUFLRQHVHYDOXDGDVSDUD
ORVDWUDFWRUHVDQRUPDOHVHQFXDOHVTXLHUDGHODVUHJLRQHV
QRHVWiQFRQWHQLGDVGHQWURGHORVOtPLWHVGHQRUPDOLGDG
ORFXDOSHUPLWHGLIHUHQFLDUODVGLQiPLFDVQRUPDOHVGHODV
DQRUPDOHVDVtSRUHMHPSORORVOtPLWHVGHQRUPDOLGDG
HQODUHJLyQXQRSDUDODSURSRUFLyQ'7YDULDURQHQWUH
\SDUDODSURSRUFLyQ&7HQWUH
\  SDUD OD SURSRUFLyQ '& HQWUH  \
HQODUHJLyQWUHVSDUDODSURSRUFLyQ87HQWUH
\\SDUDODSURSRUFLyQ'7HQWUH\\HOSDFLHQWH$
WXYRXQYDORUGH\
UHVSHFWLYDPHQWHSDUDFDGDXQDGHHVWDVSURSRU
FLRQHVHVWRVYDORUHVVHHQFXHQWUDQIXHUDGHORVOtPLWHVGH
QRUPDOLGDG
&XDQWLILFDFLyQSUHYHQWLYDHVSHFLILFDFLyQGHODHQIHUPHGDG
\HYROXFLyQHQWUHQRUPDOLGDG\HQIHUPHGDG
6HHQFRQWUyTXHWRGDVODVGLQiPLFDVDQRUPDOHVSUH
VHQWDURQYDORUHVHVSHFtILFRVFDGDXQDSDUDODDJUXSD
FLyQHQyUGHQHVGHPDJQLWXGGHODVSURSRUFLRQHVTXH
HVWXYLHURQIXHUDGHORVUDQJRVGHQRUPDOLGDG6RODPHQ
WHWUHVGHORVDWUDFWRUHVSUHVHQWDURQSURSRUFLRQHVTXH
FRUUHVSRQGHQDPLOHVIXHUDGHOUDQJRGHQRUPDOLGDGGH
ORVFXDOHVGRVSUHVHQWDURQLQIDUWRDJXGRGHOPLRFDUGLR
$\$7DEODPLHQWUDVTXHHOWHUFHUR$TXHWXYR
PDUHR GRORU DQJLQRVR SHUVLVWHQWH \ XQ WRWDO GH 
HFWySLFRVVXSUDYHQWULFXODUHVSUHVHQWDURQXQYDORULQIH
ULRU \ YHFHV UHVSHFWRD ORVSDFLHQWHV$ \$
UHVSHFWLYDPHQWHORTXHPXHVWUDXQDGLIHUHQFLDFLyQHQWUH
ORVGRVDWUDFWRUHVFRQHQIHUPHGDGDJXGD\ORVSDFLHQWHV
FRQHQIHUPHGDGFUyQLFD'HHVWDIRUPDVHHVWDEOHFHOD
FXDQWLILFDFLyQ HVSHFtILFD SDUD ORV +ROWHU HYDOXDQGR
JUDGXDOPHQWHODVSURSRUFLRQHVTXHVHHQFXHQWUDQIXHUD
GHORVUDQJRVGHQRUPDOLGDGDVtSULPHURVHWHQGUiQHQ
FXHQWDODVSURSRUFLRQHVTXHFRUUHVSRQGHQDPLOHVOXHJR
ODVGHFHQWHQDVGHFHQDV\ILQDOPHQWHODVGHXQLGDGHV
$VtXQ+ROWHUHVWDUiPDVDOHMDGRGH ODQRUPDOLGDGVL
1235HYLVWD&RORPELDQDGH&DUGLRORJtD0D\R-XQLR
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Tabla 2.
ENTROPÍA Y PROPORCIONES DE LA ENTROPÍA ATRACTORES PROTOTIPOS
 Región 1 Región 2
Paciente S U/T D/T C/T M/T C/M D/C U/T D/T C/T M/T C/M D/C
1 (            
1 (            
1 (            
$ (            
$ (            
$ (          
$ (           
$ (           
$ (           
$ (           
             
 Región  3        
Paciente U/T D/T C/T M/T C/M D/C       
1           
1           
1           
$             
$             
$             
$             
$             
$             
$             
9DORUHVSDUDODVSURSRUFLRQHVGHODHQWURStDFRUUHVSRQGLHQWHVDORVGLH]DWUDFWRUHVSURWRWLSRVORVYDORUHVVXEUD\DGRVFRUUHVSRQGHQDODVSURSRUFLRQHVGHORVDWUDFWRUHVTXH
VHHQFXHQWUDQIXHUDGHORVOtPLWHVGHQRUPDOLGDG8FRUUHVSRQGHDODVIUHFXHQFLDVGHRFXSDFLyQGHXQLGDGHV'DODVIUHFXHQFLDVGHRFXSDFLyQGHGHFHQDV&DODVIUHFXHQFLDV
GHRFXSDFLyQGHFHQWHQDV0DODVIUHFXHQFLDVGHRFXSDFLyQGHPLOHV\7DODVXPDWRWDO/DVSURSRUFLRQHVFRQXQDFHOGDYDFtDFRUUHVSRQGHQDRSHUDFLRQHVTXHQRVHSXHGHQ
UHDOL]DUSXHVSUHVHQWDQXQDGLYLVLyQHQWUHFHUR
SUHVHQWDSURSRUFLRQHVFRUUHVSRQGLHQWHVDPLOHVIXHUDGH
ORVOtPLWHVGHQRUPDOLGDGDOHMDGRHQPHQRUJUDGRVL
SUHVHQWDGLFKDVSURSRUFLRQHVVRODPHQWHHQFHQWHQDVHQ
PHQRUJUDGRVLSUHVHQWDGLFKDVSURSRUFLRQHVVRODPHQWH
HQ GHFHQDV  \ ILQDOPHQWH HQ PHQRU JUDGR TXH ORV
DQWHULRUHVVLSUHVHQWDQSURSRUFLRQHVIXHUDGHQRUPDOL
GDGVRODPHQWHHQXQLGDGHV'HLJXDOIRUPDHQWUHPD\RU
VHDODGLIHUHQFLDHQWUHHOYDORUIXHUDGHODQRUPDOLGDG
UHVSHFWRDORVOtPLWHVPDVHVWDUiDOHMDGRHO+ROWHUGHOD
QRUPDOLGDGSHUPLWLHQGRKDFHUHYDOXDFLRQHVHQHOWLHP
SRSDUDXQPLVPRSDFLHQWHGHOFDPELRGHHVWRVYDORUHV\
GHWHUPLQDU VX HYROXFLyQD QRUPDOLGDGR HQIHUPHGDG \
DGHPiVFXDQWLILFDUGHIRUPDSUHYHQWLYDODGLQiPLFDFDUGLDFD
(VWRVHHYLGHQFLDWDPELpQFRQHOSDFLHQWH$FX\RGLDJ
QRVWLFRHV 35HQHO OtPLWH LQIHULRUGHQRUPDOLGDG \TXH
VRODPHQWHSUHVHQWDXQDVXPDDVRFLDGDFRQFHQWHQDV\HV
ODPHQRUGHWRGRVORVSDFLHQWHVDQRUPDOHVHVWXGLDGRV
&RQILUPDFLyQGHODVSUHGLFFLRQHV
/RVYHLQWH+ROWHUVHOHFFLRQDGRVSUHVHQWDURQDQRUPD
OLGDGHVFOtQLFDV\HOQ~PHURGHSURSRUFLRQHVIXHUDGHORV
OtPLWHVGHQRUPDOLGDGRVFLOyHQWUH\SRU+ROWHU7DEOD
ORFXDOYDOLGDODVSUHGLFFLRQHVTXHDTXtVHSODQWHDQ
7RGDV ODV GLQiPLFDV DQRUPDOHV SUHVHQWDURQ YDORUHV
HVSHFtILFRVFDGDXQDSDUDODDJUXSDFLyQHQyUGHQHVGH
PDJQLWXGGHODVSURSRUFLRQHVTXHHVWXYLHURQIXHUDGHORV
UDQJRVGHQRUPDOLGDG/DVUHVWDVSDUDODVSURSRUFLRQHV
TXHQRVHHQFRQWUDURQGHQWURGHORVOtPLWHVGHQRUPDOL
GDGYDULDURQHQWUH\QRVHPXHVWUDQ
GDWRV)LQDOPHQWHODVVXPDVGHGLFKDVUHVWDVDJUXSDGDV
YDULDURQ HQWUH  \  \ VRODPHQWH WUHV GH HVWRV
SDFLHQWHVSUHVHQWDURQYDORUHVPD\RUHVDXQRHQHOYDORU
TXHDJUXSDODVSURSRUFLRQHVTXHFRUUHVSRQGHQDPLOHV
GHORVFXDOHVGRVWLHQHQLQIDUWRDJXGRGHOPLRFDUGLR\
XQRPDUFDSDVRV HQFRQWUDQGR  GH DFLHUWR FRQ
UHVSHFWRDODVSUHGLFFLRQHV7DEOD
(VWXGLRHVWDGtVWLFR
3DUDORVWUHLQWD+ROWHUVVHOHFFLRQDGRVHOQ~PHURGH
SURSRUFLRQHVIXHUDGHORVOtPLWHVGHQRUPDOLGDGRVFLOy
HQWUH\7DEODSDUDORV+ROWHUVQRUPDOHVQLQJXQD
SURSRUFLyQHVWXYRIXHUDGHORVOtPLWHVGHQRUPDOLGDG
PLHQWUDVTXHSDUDORVDQRUPDOHVHVWHYDORURVFLOyHQWUH
\ORFXDOFRQILUPDODVSUHGLFFLRQHVUHDOL]DGDV7RGDV
ODVGLQiPLFDVDQRUPDOHVSUHVHQWDURQYDORUHVHVSHFtILFRV
FDGDXQDSDUDODDJUXSDFLyQHQyUGHQHVGHPDJQLWXG
9RO1R
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Tabla 3.
VALORES LÍMITE DE LAS PROPORCIONES DE LA ENTROPÍA ATRACTORES PROTOTIPOS.
Normalidad
 A1 A2 A3
 U/T D/T C/T M/T C/M D/C U/T D/T C/T M/T C/M D/C U/T D/T C/T M/T C/M D/C
0,1                  
0$;                  
Anormalidad
 A1 A2 A3
 U/T D/T C/T M/T C/M D/C U/T D/T C/T M/T C/M D/C U/T D/T C/T M/T C/M D/C
0,1                  
0$;                  
Holters
 Región 1 Región 2 Región 3
 U/T D/T C/T M/T C/M D/C U/T D/T C/T M/T C/M D/C U/T D/T C/T M/T C/M D/C
$                  
$                  
$                  
$                  
$                  
$                  
$                  
 Sumas             
  M C D U             
$                  
$                  
$                  
$                  
$                  
$                  
$                  
9DORUHVPtQLPR\Pi[LPRSDUDODVSURSRUFLRQHVGHODHQWURStDFRUUHVSRQGLHQWHVDORVGLH]DWUDFWRUHVSURWRWLSRVYDORUHVGHODVUHVWDVSDUDODVSURSRUFLRQHVTXHQRVHHQFRQWUDURQ
GHQWURGHORVOtPLWHVGHQRUPDOLGDG\YDORUHVSDUDODVVXPDVGHGLFKDVUHVWDVDJUXSDGDVVHJ~QVHGHVFULEHHQODPHWRGRORJtDSDUDFDGD+ROWHU8FRUUHVSRQGHDODVIUHFXHQFLDVGH
RFXSDFLyQGHXQLGDGHV'DODVIUHFXHQFLDVGHRFXSDFLyQGHGHFHQDV&DODVIUHFXHQFLDVGHRFXSDFLyQGHFHQWHQDV0DODVIUHFXHQFLDVGHRFXSDFLyQGHPLOHV\7DODVXPDWRWDO
GHODVSURSRUFLRQHVTXHHVWXYLHURQIXHUDGHORVUDQJRV
GHQRUPDOLGDG\ODVUHVWDVSDUDODVSURSRUFLRQHVTXHQR
VH HQFRQWUDURQ GHQWUR GH ORV OtPLWHV GH QRUPDOLGDG
YDULDURQ HQWUH  \  QR VH PXHVWUDQ
GDWRV)LQDOPHQWHODVVXPDVGHGLFKDVUHVWDVDJUXSDGDV
YDULDURQHQWUH\7DEOD6HHQFRQWUyDGHPiV
TXHVRODPHQWHWUHVGHHVWRVSDFLHQWHVSUHVHQWDURQYDOR
UHVPD\RUHVDXQRHQHOYDORUTXHDJUXSDODVSURSRUFLRQHV
TXH FRUUHVSRQGHQ D PLOHV GH ORV FXDOHV XQR SRVHH
PDUFDSDVRV\ORVRWURVGRVLQGLFDQSDOSLWDFLRQHV\VRQORV
TXHWLHQHQPD\RUQ~PHURGHHFWRSLDVVXSUDYHQWULFXODUHV
GHODPXHVWUDVHOHFFLRQDGD\UHVSHFWLYDPHQWH
7DEOD/XHJRGHGHVHQPDVFDUDUORVUHVXOWDGRVGLDJ
QyVWLFRV GH ORV +ROWHU SDUD OD PXHVWUD VHOHFFLRQDGD
VLHQGRHVWHHOHVWiQGDUGHRURODPHGLGDGHVHQVLELOLGDG
IXHGHODGHHVSHFLILFLGDGGH\ODGHWDVDGH
IDOVRVSRVLWLYRV\QHJDWLYRVGHUHVSHFWLYDPHQWH'H
DFXHUGRFRQHOFRHILFLHQWH.DSSDHOGLDJQyVWLFRTXHVH
REWXYRPHGLDQWH ODPHWRGRORJtD GHVDUUROODGD IXH GH
FRQUHVSHFWRDOHVWiQGDUGHRURFRUUHVSRQGLHQWHDO
PiVDOWRQLYHOGHFRQFRUGDQFLDSRVLEOH
&XDQWLILFDFLyQGHODHYROXFLyQ
$OWHQHUXQUDQJRGHQRUPDOLGDG\WRGDVODVSRVLEOHV
SURSRUFLRQHVTXHSXHGHQRQRHVWDUIXHUDGHHVWHUDQJR
VHSXHGHQKDFHUFRPSDUDFLRQHVDSULRULSDUDHOFDPELR
GHHVWRVYDORUHVHQHOFRQWH[WRGHODHYROXFLyQQRUPDOL
GDGDQRUPDOLGDGSDUDXQPLVPRSDFLHQWHVLQODQHFH
VLGDGGHFRPSUREDUORHQHOWLHPSR
$VtSRUHMHPSORGHVSXpVGHGHVHQPDVFDUDUORVUHVXO
WDGRVFRQYHQFLRQDOHVGHO+ROWHUVHHQFRQWUyTXHVROD
PHQWHWUHVFRUUHVSRQGLHURQDXQPLVPRSDFLHQWH\VH
UHDOL]DURQHQGLIHUHQWHVWLHPSRVHVWRVFRUUHVSRQGHQHQ
RUGHQ WHPSRUDO D ORV +ROWHU Q~PHUR , , \ (
7DEODTXHVRQHOFRQWURO UHDOL]DGRDXQSDFLHQWH
GHVSXpVGHXQDRSHUDFLyQGHDEODFLyQH[LWRVDORFXDO
VHFRPSUREyDWUDYpVGHODGLVPLQXFLyQSURJUHVLYDGHO
YDORUTXHFXDQWLILFDODVSURSRUFLRQHVGHPLOHVIXHUDGH
ORVOtPLWHVGHQRUPDOLGDGVLHQGRHVWRVYDORUHV
\UHVSHFWLYDPHQWH7DEOD'HHVWDIRUPD
ODVVXPDVTXHFXDQWLILFDQHQyUGHQHVGHPDJQLWXGDODV
SURSRUFLRQHVTXHVHHQFXHQWUDQIXHUDGHORVOtPLWHVGH
1255HYLVWD&RORPELDQDGH&DUGLRORJtD0D\R-XQLR
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Tabla 4.
PROPORCIONES DE LA ENTROPÍA AGRUPADAS, TOTAL DE PROPORCIONES FUERA DEL LÍMITE DE NORMALIDAD
E INDICACIONES PARA HOLTER DE LA CONFIRMACIÓN FÍSICO-MATEMÁTICA Y ESTADÍSTICA.
Holter No. P M C D U Indicaciones ESV EV
,      6tQFRSH  
I      &RQWUROGHPDUFDSDVR  
I      7DTXLFDUGLD  
I      3DOSLWDFLRQHV  
I      %ORTXHRFRPSOHWRGHUDPDGHUHFKDEUDGLFDUGLDVtQFRSH  
I      3DOSLWDFLRQHV  
I      $UULWPLD  
I      $UULWPLD  
I      $UULWPLD  
I      7DTXLFDUGLD VXSUDYHQWULFXODU  
I      3RVWRSHUDWRULR GH DEODFLyQ  
I      3RVWRSHUDWRULR GH DEODFLyQ  
I      $UULWPLD  
I      7DTXLFDUGLD  
I      ,QIDUWRDJXGRGHOPLRFDUGLRVLQHOHYDFLyQGHO67  
I      7DTXLFDUGLD  
I      (VWHQRVLV PLWUDO  
I      $UULWPLD  
I      'HVPD\R
I      7DTXLFDUGLD  
(      3RVWRSHUDWRULR GH DEODFLyQ
(      6tQFRSH
(      3DOSLWDFLRQHV 
(      &RQWUROGHPDUFDSDVRV  
(      )LEULODFLyQ DXULFXODU  
(      3DOSLWDFLRQHV 
(      (VWXGLRGHQWURGH ORV OtPLWHVGHQRUPDOLGDG
(      'RORU WRUiFLFR
(      &RPXQLFDFLyQ tQWHUDXULFXODU
(      )LEULODFLyQ DXULFXODU
(      (VWXGLRGHQWURGH ORV OtPLWHVGHQRUPDOLGDG
(      7DTXLFDUGLD
(      %UDGLFDUGLD
(      ,QIDUWR DJXGR GHOPLRFDUGLR
(      %ORTXHR0RYLW] VtQFRSH
(      6tQFRSH 
(      6tQFRSH 
(      (VWXGLRGHQWURGH ORV OtPLWHVGHQRUPDOLGDG
(      3DOSLWDFLRQHV  
(      (VWXGLRGHQWURGH ORV OtPLWHVGHQRUPDOLGDG
(      3RVWRSHUDWRULR GH DEODFLyQ 
(      &DUGLRGHVILEULODGRU 
(      &DUGLRSDWtD LQILOWUDWLYD VtQGURPH GH /RIJUHQ
(      3DOSLWDFLRQHV
(      3DOSLWDFLRQHVPDUHR\GRORUHQHOSHFKR 
(      3DOSLWDFLRQHV
(      7DTXLFDUGLD
(      $UULWPLD 
(      3DOSLWDFLyQ 
(      )RUDPHQRYDO SHUPHDEOH
1~PHURGHSURSRUFLRQHVTXHQRVHHQFRQWUDURQGHQWURGHORVOtPLWHVGHQRUPDOLGDG3\YDORUHVSDUDODVVXPDVGHGLFKDVUHVWDVDJUXSDGDVVHJ~Q
VHGHVFULEHHQODPHWRGRORJtDSDUDFDGD+ROWHU8'&08FRUUHVSRQGHDORVJUXSRVGHXQLGDGHV'GHFHQDV&FHQWHQDV\0PLOHV7RWDO
GHHFWRSLDVVXSUDYHQWULFXODUHV(69\HFWRSLDVYHQWULFXODUHV(9SDUDORVYHLQWH+ROWHUVXVDGRVSDUDFRPSUREDUODVSUHGLFFLRQHVGHODLQGXFFLyQ
ItVLFRPDWHPiWLFD+ROWHUVFX\RQ~PHURHVWiDQWHFHGLGRSRUODYRFDO©Iª\SDUDODPXHVWUDGHORVWUHLQWD+ROWHUVXVDGRVHQHOHVWXGLRHQPDVFDUDGR
+ROWHUVFX\RQ~PHURHVWiDQWHFHGLGRSRUODYRFDO©(ª9DORUHVSDUDODVVXPDVGHODVUHVWDVGHODVSURSRUFLRQHVTXHQRVHHQFRQWUDURQGHQWUR
GHORVOtPLWHVGHQRUPDOLGDGDJUXSDGDVVHJ~QVHGHVFULEHHQODPHWRGRORJtD8FRUUHVSRQGHDODVIUHFXHQFLDVGHRFXSDFLyQGHXQLGDGHV'D
ODVIUHFXHQFLDVGHRFXSDFLyQGHGHFHQDV&DODVIUHFXHQFLDVGHRFXSDFLyQGHFHQWHQDV\0DODVIUHFXHQFLDVGHRFXSDFLyQGHPLOHV
9RO1R
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(QWURStDSURSRUFLRQDOGHORVVLVWHPDVGLQiPLFRVFDUGLDFRV
5RGUtJXH]
QRUPDOLGDGHYDOXDGDVHQHOWLHPSRSHUPLWHQFXDQWLILFDU
ODHYROXFLyQKDFLDORVHVWDGRVGHQRUPDOLGDGRDQRUPD
OLGDGSRUHOGHFUHFLPLHQWRRDXPHQWRGH ODVPLVPDV
UHVSHFWLYDPHQWH\WHQLHQGRHQFXHQWDFRPRVHDFODUy
SUHYLDPHQWHTXHODVVXPDVTXHFRUUHVSRQGHQDORVPLOHV
GHEHUiQVHUWRPDGDVFRPRODVPiVLPSRUWDQWHVOXHJR
ODVVXPDVTXHFRUUHVSRQGHQFRQFHQWHQDVOXHJRODVGH
GHFHQDV\ILQDOPHQWHODVGHXQLGDGHV
/DGLIHUHQFLDHQWUHHODWUDFWRUUHSUHVHQWDGRJUiILFD
PHQWHHQODVILJXUDV\FRQUHODFLyQDORVWUDGLFLRQD
OHVHVTXHpVWRVQRSRVHHQXQDFXDQWLILFDFLyQGHODV
IUHFXHQFLDVGHDSDULFLyQGHFDGDSXQWRPLHQWUDVORVTXH
VHUHSUHVHQWDQHQODVILJXUDV\VtORTXHSHUPLWHKDFHU
XQDFXDQWLILFDFLyQPDWHPiWLFDDSDUWLUGHODOH\GHOD
SUREDELOLGDG \ OD HQWURStD EDVH IXQGDPHQWDO GH OD
PHWRGRORJtDSUHGLFWLYD\GHD\XGDGLDJQyVWLFDGHVDUUR
OODGDHQHVWHWUDEDMR
'LVFXVLyQ
(VWHHVHOSULPHUWUDEDMRHQHOTXHVHGHVDUUROODXQ
QXHYRPpWRGRGHD\XGDGLDJQyVWLFDSDUDHO+ROWHUD
SDUWLUGHODHYDOXDFLyQGHODVSURSRUFLRQHVGHODHQWURStD
HQODRFXSDFLyQGHSDUHVRUGHQDGRVGLQiPLFRVGHORV
DWUDFWRUHVFDyWLFRVHQHOHVSDFLRGHIDVHVHYLGHQFLDQGR
ODH[LVWHQFLDGHXQRUGHQVXE\DFHQWHDODLPSUHGHFLELOLGDG
GHOFDRVHQODGLQiPLFDFDUGLDFDPHGLDQWHHOFXDOVH
SUHGLFHQGLIHUHQFLDVHQWUHQRUPDOLGDGDQRUPDOLGDG\
HYROXFLyQHQWUHHVWRVHVWDGRVGHDSOLFDFLyQFOtQLFDD
FDGDFDVRSDUWLFXODUSUHYHQWLYDHLQGHSHQGLHQWHGHOD
SDWRORJtD LQWHUYHQFLRQHV \ HGDG VL HVPD\RU GH 
DxRV (O HVWDEOHFLPLHQWR GH ORV UDQJRV GH HYROXFLyQ
QRUPDOLGDGHQIHUPHGDGSXHGHKDFHUVHGHPDQHUDPiV
SUHFLVDVLQTXHFDPELHODPHWRGRORJtDSODQWHDGD/D
FRQILUPDFLyQGHODVSUHGLFFLRQHVGHODWHRUtDFRUURERUD
ODLQGXFFLyQItVLFRPDWHPiWLFDDSDUWLUGHGLH]FDVRV\VX
DSOLFDFLyQJHQHUDODFXDOTXLHUFDVRSDUWLFXODUHVLPSRU
WDQWHDFODUDUTXHODVSUHGLFFLRQHVItVLFRPDWHPiWLFDVVRQ
GH FDUiFWHU XQLYHUVDO SRU OR TXH QR QHFHVLWDQ XQD
YDOLGDFLyQHVWDGtVWLFDVLQHPEDUJRGLFKDYDOLGDFLyQVH
UHDOL]ySDUDFXPSOLUFRQORVUHTXLVLWRVGHODOLWHUDWXUD
PpGLFDDFWXDO
(QHVWDPHWRGRORJtDVHUHDOL]DXQH[SHULPHQWRGRQGH
QRVHWLHQHQHQFXHQWDODVFRQGLFLRQHVLQLFLDOHVDGHPiV
VHHVWXGLDQODVGLIHUHQWHVSUREDELOLGDGHVGHRFXSDFLyQ
GHDFXHUGRFRQVXRUGHQGHPDJQLWXGXQLGDGHVGHFH
QDVFHQWHQDV\PLOHVFRPSDUiQGRODVHQHOFRQWH[WRGH
OD HQWURStD QR HTXLSUREDEOH HQFRQWUDQGR HVWDGRV
JHRPpWULFRVLQWUtQVHFRVTXHSUHGLFHQODVGLIHUHQFLDVHQWUH
QRUPDOLGDG\DQRUPDOLGDG\HYLGHQFLDQGRXQDDXWR
RUJDQL]DFLyQGHODWUDFWRUHVGHFLUXQRUGHQSUHGHFLEOH
GHVGH ODV SURSRUFLRQHV GH XQD OH\ GH OD QDWXUDOH]D
8VXDOPHQWHODHQWURStDVHLQWHUSUHWDFRPRHOJUDGRGH
GHVRUGHQGHXQVLVWHPD(QHVWHWUDEDMRHVXQDPHGLGD
GHRUGHQTXHFXDQWLILFDODVSURSRUFLRQHVGHRFXSDFLyQ
JHRPpWULFDGHODWUDFWRUHYLGHQFLDQGRTXHSDUDFDUDF
WHUL]DU OD GLQiPLFD FDUGLDFD HV QHFHVDULR HVWDEOHFHU
UHODFLRQHV GH SDUWHV \ WRWDOLGDG GH SUREDELOLGDG \
HQWURStDHQDWUDFWRUHVJHRPpWULFRV\QRPHGLGDVGHOD
YDULDELOLGDGSXHVWRTXHH[LVWHQUDQJRVHQORVTXHORV
YDORUHVGHSUREDELOLGDG\HQWURStDVHVXSHUSRQHQVLQ
HPEDUJR ODHQWURStDSHUPLWHGLIHUHQFLDUXQJUXSRGH
QRUPDOLGDG\FUyQLFRGHRWURGHHQIHUPHGDGDJXGD
/DVLPSOLILFDFLyQUHDOL]DGDDOFRQVWUXLUODWRWDOLGDGGH
ODGLQiPLFDDWUDYpVGHORVUDQJRVKDOODGRVGHIRUPD
HPStULFDHQHO+ROWHUPXHVWUDTXHGHVGHSODQWHDPLHQWRV
WHyULFRVHVSRVLEOHFUHDUODVUXWDVTXHWRPDXQDWUDFWRU
SDUDFDPELDUVXHVWDGRSHUPLWLHQGRSUHGHFLUODVSRVL
EOHV IRUPDV HQ ODV TXH HYROXFLRQD XQ SDFLHQWH GH
QRUPDOLGDG D HQIHUPHGDG \ YLFHYHUVD GHQWUR GH XQ
HVSDFLRDFRWDGR\FRQYDORUHVILQLWRV/DFXDQWLILFDFLyQ
GHORVYDORUHVSUHGLFWLYRVTXHFDUDFWHUL]DQORVHVWDGRVGH
QRUPDOLGDG\HQIHUPHGDGHYLGHQFLDQTXHHVWDPHWRGR
ORJtDHVGHFDUiFWHUPiVVLPSOH\TXHDSHVDUGHTXHHO
YDORUGHOFRHILFLHQWH.DSSDPXHVWUDTXHODPHWRGRORJtD
FRQYHQFLRQDO\pVWDVHFRUUHVSRQGHQ ODPHWRGRORJtD
ItVLFDHVPiVHVSHFtILFD\HILFD]SDUDODHYDOXDFLyQGHOD
GLQiPLFD FDUGLDFD FRQ UHVSHFWR DO HVWiQGDU GH RUR
SUHVHQWDGR SRU HMHPSOR FRQ ORV UHVXOWDGRV SDUD ORV
+ROWHU , , ( TXH FRUUHVSRQGHQ D XQ PLVPR
SDFLHQWHGXUDQWHWUHVGtDVFRQVHFXWLYRVGHVSXpVGHXQD
RSHUDFLyQGHDEODFLyQPRVWUDQGRVXHYROXFLyQKDFLDOD
QRUPDOLGDGSRUODUHGXFFLyQHQORVYDORUHVGHODVVXPDV
GHODVUHVWDVGHODVSURSRUFLRQHVTXHQRVHHQFRQWUDURQ
GHQWURGHORVOtPLWHVGHQRUPDOLGDG\TXHFRUUHVSRQGHQ
DPLOHV7DEOD(VWRHYLGHQFLDODVLPSOLFDFLRQHVDQLYHO
FOtQLFRIDUPDFROyJLFR\GLDJQyVWLFRGHHVWDPHWRGROR
JtDSXHVSHUPLWHSUHYHQLU ODHYROXFLyQGHGLQiPLFDV
QRUPDOHV D HQIHUPDV \ HYDOXDU ODV LQWHUYHQFLRQHV
IDUPDFROyJLFDV\ODVLQGLFDFLRQHVTXLU~UJLFDV\PpGLFDV
RDPEDV
/DVPHWRGRORJtDVGHGLDJQyVWLFRFOtQLFRGHODGLQiPL
FDFDUGLDFDVHEDVDQHQFODVLILFDFLRQHVGHIRUPD
VLPLODUD ODVFODVLILFDFLRQHVGH ORVFXHUSRVHQ OD ItVLFD
DULVWRWpOLFDFXHUSRVPiVGHQVRV\VXWLOHVHQFRQWUDSRVL
FLyQHQODWHRUtDGHJUDYLWDFLyQQHZWRQLDQDH[LVWH
XQDHFXDFLyQVREUHODWRWDOLGDGGHODVGLQiPLFDVGHORV
FXHUSRV GHQVRV GHO XQLYHUVR \ QR XQD FODVLILFDFLyQ
1275HYLVWD&RORPELDQDGH&DUGLRORJtD0D\R-XQLR
9RO1R
,661
'HLJXDOIRUPDHQHVWHWUDEDMRDVtFRPRHQODPHFiQLFD
FOiVLFDVHSODQWHDXQDPHWRGRORJtDXQLYHUVDOTXHFRQ
WLHQH FXDOTXLHU SRVLEOH GLQiPLFD FDUGLDFD \ VX
FXDQWLILFDFLyQGHQWURGHODQRUPDOLGDGRVXVHSDUDFLyQ
GHpVWDDVtFRPRODHYDOXDFLyQGHFXDOTXLHUHVWDGRGH
HYROXFLyQGHHVWRVYDORUHVFRQILQHVFOtQLFRV3RUHMHPSOR
GRVSDFLHQWHV$\$FRQODPLVPDFODVLILFDFLyQFOtQLFD
LQIDUWRDJXGRGHOPLRFDUGLRSUHVHQWDQYDORUHVGLIHUHQ
WHVHQODVUHVWDVGHODVSURSRUFLRQHVTXHHVWiQIXHUDGHO
UDQJRGHQRUPDOLGDGHQHOFDVRGHODVDJUXSDGDVHQ
PLOHVODGHOSDFLHQWH$HVYHFHVPD\RUTXHODGHO$
ORTXHPXHVWUDTXHXQDPLVPDFODVLILFDFLyQVHFXDQWLILFD
GHIRUPDGLIHUHQWH\PiVHVSHFtILFDSRUODPHWRGRORJtD
TXHDTXtVHSODQWHD
&DUQRWHQXQFLySRUSULPHUDYH]HOFRQFHSWRGHHQWURStD
HQODWHUPRGLQiPLFDHVWDWHRUtDEXVFDHVWDEOHFHUOH\HV
HQWUHODVGLYHUVDVSURSLHGDGHVGHODPDWHULDVLQWHQHUHQ
FXHQWDVXHVWUXFWXUDLQWHUQD\ODGHILQLyFRPRXQD
LJXDOGDGHQWUH ODVSURSRUFLRQHVGHOFDORUGDGRDXQD
PiTXLQDMXQWRFRQHOYDORUGHODWHPSHUDWXUDGHOFRQWHQH
GRUTXHFHGHGLFKDWHPSHUDWXUD\HOFDORUFHGLGRSRUOD
PiTXLQDDRWURFRQWHQHGRUFRQRWUDWHPSHUDWXUD3RVWH
ULRUPHQWHHQODWHRUtDFLQpWLFDGHORVJDVHV%ROW]PDQQ
GHILQLy OD HQWURStD FRPRXQDPHGLGDSURSRUFLRQDO DO
ORJDULWPRGHO Q~PHUR GHPLFURHVWDGRV HTXLYDOHQWHV D
QLYHOPDFURVFySLFR/XHJRODHQWURStDIXHUHGHILQLGD\
JHQHUDOL]DGDHQODPHFiQLFDHVWDGtVWLFDSDUDORVVLVWHPDV
IXHUDGHOHTXLOLEULRFRQVWLWX\pQGRVHFRPRXQDPHGLGD
SURSRUFLRQDODODVXPDGHORVSURGXFWRVGHODSUREDEL
OLGDGGHFDGDPLFURHVWDGRSRUVXORJDULWPRVLHQGROD
FRQVWDQWHGHSURSRUFLRQDOLGDGODFRQVWDQWHGH%ROW]PDQQ
'HLJXDOPRGRODHQWURStDKDVLGRJHQHUDOL]DGD
HQHOFRQWH[WRGHVXFRQVHUYDFLyQHQODIRUPDGHLQIRUPD
FLyQKRORJUiILFDGRQGHQRKD\YDORUHVLQILQLWRVSDUDpVWD
 \ XWLOL]DGD SRU 6KDQQRQ FRPR XQDPHGLGD TXH
FXDQWLILFD OD FDQWLGDG GH LQIRUPDFLyQ TXH SRVHH XQ
VLVWHPDGHIRUPDREMHWLYD(QHVWHWUDEDMRODHQWURStD
QRHTXLSUREDEOHVHHVWUXFWXUDHQUHODFLRQHVJHRPpWULFDV
GHODGLQiPLFDHVWXGLDGDHQGRQGHODVGLVWULEXFLRQHVGH
SUREDELOLGDGHVVHDXWRRUJDQL]DQGDQGRFXHQWDGHORU
GHQGHODWUDFWRUJHRPpWULFR
(Q XQD UHYLVLyQ GH YDULRV PpWRGRV TXH KDQ VLGR
XVDGRVSDUDHVWLPDUODFRPSOHMLGDGGHVHULHVGHWLHPSR
HQHODQiOLVLVGHODGLQiPLFDFDUGLDFDUHDOL]DGDSRU-XKD
\FRODERUDGRUHVGRQGHVHHVWXGLDURQORVH[SRQHQ
WHVGH/\DSXQRYODGLPHQVLyQ+DXVVGRUII
ODGLPHQVLyQGHFRUUHODFLyQ'\ODHQWURStDGH
.ROPRJRURYVHDFODUDTXHODDSOLFDELOLGDGFOtQLFD
GH HVWRV PpWRGRV QR KD VLGR ELHQ HVWDEOHFLGD
/D GLIHUHQFLD REVHUYDGD HQ XQ WUDEDMR SUHYLR HQWUH
SDFLHQWHVFRQHQIHUPHGDGDJXGD\SDFLHQWHVFRQHQIHU
PHGDGFUyQLFD\QRUPDOHVSDUDHO+ROWHUHQDGXOWRV
VHKDOOyGHIRUPDPiVVLPSOHHQHVWHWUDEDMRDSDUWLUGH
ORVYDORUHVGHODHQWURStDGHFDGDDWUDFWRU/DHVSHFLIL
FLGDGSDUDODGLIHUHQFLDFLyQ\SUHGLFFLyQDSDUWLUGHODV
SURSRUFLRQHVGHODHQWURStDYLVWDVHQHVWHWUDEDMRHYL
GHQFLDODGLILFXOWDGGHHQFRQWUDUXQDDSOLFDFLyQFOtQLFDD
SDUWLUGHODHYDOXDFLyQPDWHPiWLFDGHODYDULDELOLGDGGH
OD IUHFXHQFLD FDUGLDFD SXHV ODV SURSRUFLRQHV GH OD
HQWURStD%ROW]PDQQ*LEEVVRQVHQVLEOHVDODVGLVWULEXFLR
QHVQRHTXLSUREDEOHVGHORVHVSDFLRVGHSUREDELOLGDG\
VXVFDPELRVDVtFRPRDVXHYDOXDFLyQGHDFXHUGRFRQ
ODVIUHFXHQFLDVGHDSDULFLyQSHUPLWLHQGRXQDQiOLVLVGHO
RUGHQPDWHPiWLFRGHODWRWDOLGDGGHOIHQyPHQRPLHQ
WUDV TXH HO DQiOLVLV DLVODGR GH OD YDULDELOLGDG GH OD
IUHFXHQFLDQRSHUPLWHHYLGHQFLDUHVWHRUGHQVXE\DFHQWH
/DFXDQWLILFDFLyQGH ODHQWURStDDSUR[LPDGDD OD IUH
FXHQFLD FDUGLDFDFRUUHVSRQGHD WUDEDMRVSDUWLFXODUHV
DSOLFDGRV D SUREOHPDV HVSHFtILFRV  PLHQWUDV
TXHHVWHWUDEDMRHVXQDXQLYHUVDOL]DFLyQDSDUWLUGHXQD
LQGXFFLyQSDUDFXDOTXLHUFDVRSDUWLFXODU
(O RUGHQ ItVLFR \ PDWHPiWLFR HYLGHQFLDGR QR VH
FRUUHODFLRQDFRQODDOHDWRULHGDGQLHOD]DUGHORVVLVWH
PDVGLQiPLFRVSXHVVHHYLGHQFLyTXHODVSURSRUFLR
QHVSUREDELOtVWLFDVHQHOFRQWH[WRGHODHQWURStDSHUPLWHQ
UHDOL]DU GLIHUHQFLDFLRQHV FOtQLFDV GH ODV GLQiPLFDV
FDUGLDFDVGH IRUPD VLPLODU FRQXQDSURWHtQD WHyULFD
FRQVWUXLGDFRQXQJHQHUDGRUSVHXGRDOHDWRULR\SpSWLGRV
TXHVHXQHQRQRHQXQWUDEDMRGHSUHGLFFLyQGHSpSWLGRV
GHXQLyQDO+/$FODVH,,GRQGHVHHYLGHQFLDURQyUGHQHV
VXE\DFHQWHVIXQGDPHQWDOHV'RVFRQFHSFLRQHVKDQ
VLGRIXQGDPHQWDOHVHQODItVLFDWHyULFD(LQVWHLQTXLHQ
GLFHTXH©'LRVQRMXHJDDORVGDGRVªORTXHLPSOLFDTXH
ORVIHQyPHQRVSXHGHQVHUGHWHUPLQLVWDVFRPRSRUHMHP
SORVXVUHVXOWDGRVGHODUHODWLYLGDGHVSHFLDO\JHQHUDOHQ
FRQWUDGHODSRVLFLyQGH%RKUTXLpQGLFHTXH©'LRVVt
MXHJD D ORV GDGRVª FRPR HQ OD PHFiQLFD FXiQWLFD
SHUPLWLHQGRVLVWHPDVLQGHWHUPLQDGRV\DOHDWRULRV(O
UHVXOWDGRGHWHUPLQLVWDGHHVWHWUDEDMRVHORJUDDOFRQVL
GHUDUXQDSRVLFLyQGHWHUPLQLVWDLQGHWHUPLQLVWDVLPXOWi
QHDHQODFXDOVHFRQVLGHUyTXH©'LRVMXHJDDORVGDGRV
SHURFDUJDGRVªDVtHOGHWHUPLQLVPR\HOLQGHWHUPLQLVPR
FRQYLYHQ\HVWDFRQFHSFLyQVHLQWURGXMRHQODIyUPXODGH
ODHQWURStD%ROW]PDQQ*LEEVSDUDYHUORVFDUJDPLHQWRV
GH ODV GLVWULEXFLRQHV GH ODV SUREDELOLGDGHV \ SRGHU
GHWHUPLQDUODVSURSRUFLRQHVGHHVDVGLVWULEXFLRQHVGH
SUREDELOLGDGHVDVtORVDWUDFWRUHVFDyWLFRVVHFRQYLHUWHQ
HQ DWUDFWRUHV JHRPpWULFRV FRQ yUGHQHV PDWHPiWLFRV
SUHGHFLEOHVDSDUWLUGHHVWDUHLQWHUSUHWDFLyQGHODHQWURStD
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(QWURStDSURSRUFLRQDOGHORVVLVWHPDVGLQiPLFRVFDUGLDFRV
5RGUtJXH]
(QWUDEDMRVDQWHULRUHVVHKDEtDSURSXHVWRXQDQXHYD
YLVLyQHQODPHGLFLQDEDVDGDHQHO
GHVDUUROORGHWHRUtDVSUHGLFWLYDVTXHDVtFRPRODWHRUtD
GH JUDYLWDFLyQ XQLYHUVDO SXHGH SUHGHFLU GH PDQHUD
REMHWLYD\DEVROXWDPHQWHGHWHUPLQLVWDXQHFOLSVHORJUDUi
HQFRQWUDUUHVXOWDGRVGHOPLVPRQLYHOHQHOGHVDUUROORGH
GLDJQyVWLFRVPpGLFRVHQHVWHWUDEDMRVHGHVDUUROOyXQD
WHRUtD TXH SUHGLFH GH PDQHUD REMHWLYD \ GHWHUPLQLVWD
GHVGH OD WHRUtD GH OD SUREDELOLGDG HO SULQFLSLR GH OD
HQWURStD SURSRUFLRQDO \ OD JHRPHWUtD GH ORV VLVWHPDV
GLQiPLFRVODVGLQiPLFDVFDUGLDFDVHQHOFRQWH[WRGHXQ
PpWRGRGHD\XGDGLDJQyVWLFD$VtFRPRHQODItVLFDQRHV
QHFHVDULRGHVDUUROODUXQWUDWDPLHQWRHVWDGtVWLFRSDUDSUH
GHFLUXQHFOLSVHGHLJXDOIRUPDODVSUHGLFFLRQHVGHHVWD
WHRUtDVRQLQGHSHQGLHQWHVGHODYDOLGDFLyQHVWDGtVWLFD
/DFDSDFLGDGGHFDUDFWHUL]DFLyQ\SUHGLFFLyQGHXQD
GLQiPLFDDSDUHQWHPHQWHFDyWLFDFRPRODFDUGLDFDSRU
PHGLRGHHVWDPHWRGRORJtDVXJLHUHTXHHORUGHQVXE
\DFHQWHHQFRQWUDGRSXHGHFRQVWLWXLUXQSULQFLSLRJHQHUDO
SDUDFXDOTXLHUVLVWHPDGLQiPLFRFDyWLFR
'HGLFDWRULD
$O0DHVWUR,VDDF1HZWRQSRUVXGHYRFLyQDOPLVWHULR
$O0DHVWUR0DKDULVKL0DKHVK<RJLSRUHQVHxDU OD
PHGLWDFLyQTXHGDODSD]DOFRUD]yQGHODFUHDFLyQ
$PLVKLMRV
$OD/D'LHJR$UPDQGR0DUDGRQDDO%RFD-XQLRUV
\DOD6HOHFFLyQGH$UJHQWLQDSRUKDFHUPHFUHHUTXHOD
HQWUHJDWRWDOHVODTXHOOHYDDORVUHVXOWDGRV
$JUDGHFLPLHQWRV
$O*UXSR,16,*+7SRUFUHHU\FUHDUODPtVWLFD\OD
HQWUHJDGHPLFRUD]yQ
$ OD FOtQLFDGHO&RXQWU\ HQ HVSHFLDO D OD GRFWRUD
1DWDOLD0DODYHUGLUHFWRUDGHO&HQWURGH,QYHVWLJDFLR
QHV\DOGRFWRU-RKQ$\DODFDUGLyORJRGHODLQVWLWXFLyQ
SRUDSR\DUPLVLQYHVWLJDFLRQHV
$&DUGLRORJSRUIDFLOLWDUQRVODWRPDGHORV+ROWHUGH
ORVFDVRVQRUPDOHV\DVXHQIHUPHUD0LULDP3DUDGDSRU
VXFRODERUDFLyQHQODWRPDGHORVPLVPRV
$O'RFWRU*XLOOHUPR0RUDSURIHVRUGH0HGLFLQDGH
OD8QLYHUVLGDG1DFLRQDOSRUIDFLOLWDUQRVFRQRFLPLHQWRV
VREUHODDSOLFDFLyQ\DQiOLVLVGHO+ROWHUDVtFRPR+ROWHU
XVDGRVHQHVWHHVWXGLR
$OD'RFWRUD/XLVD)HUQDQGD%HQtWH]SRUVXVVXJHUHQ
FLDVHSLGHPLROyJLFDV
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